(54) NANO-SIZED CALCIUM CARBONATE(CaC03) DISPERSED IN WATER AND 
PREPARATION METHOD THEREOF 

(57) Abstract 

PURPOSE: A nano-sized calcium carbonate(CaC03) dispersed in water is 
provided, which has stability during diluting, heating and long-term by adsorbing 
polymer dispersant to the surface of ground CaC03. CONSTITUTION: The 
CaC03-dispersed solution is prepared by the following steps of: mixing 100pts.wt. 
of water, 1-50pts.wt. of CaCO3(0.001-10micrometer size) and 0.1-20pts.wt. of 
polymer dispersant; putting microbeads(0.1-3mm size), made of glass, Zr02, Zr, 
Ti02 or Ce02, to the CaC03 solution; milling mixtures in a metal or Ti02(or 
Ce02)-coated vessel(9) with an disk-shaped impeller(7) at a rate of 500- 
2000rpm, wherein the impeller reduces heat formed in stirring to prevent 
dispersed CaC03 from agglomerating. The polymer dispersant having carboxylic 
group, 1-700 of degree of polymerization and 3,000-80,000 of molecular weight, 
is acrylic acid, methacrylic acid, maleic acid, fumaric acid, itaconic acid, alpha- 
hydroxyacrylic acid, crotonic acid, homopolymer thereof or copolymer thereof. 



•f-M^ iQ-0529363 



(51) o Int. CI. 7 
COIF 11/18 



(19)tfl^^"^^(KR) 
(12) ^M-^iL(Bl) 



(45) ^5L<£x} 
(11) ^ ^ tfl Jl 



(24) 



2005^11-12113 

10-0529363 

2005\m€lO«S 



(21) ^*&#S. 

(22) t^-a*!- 



10-2003-0035994 
2003\106^04^ 



(65) 

(43) ^-7^} 



10-2004-0105291 
2004^12-^16^ 



(73) ^tS^> 
(72) 



(74) 1b1?! 



-H-lr^-'iAl <$i§-g.^- o^s.-^ 20 
^^^-^A]^-^<y-^n^wj 4 ^l4i2#1104Jl 
cH # A] tF # ^ *-Ml H 1 05* 1406:2. 

^^"^ A] ^-g.A> 2 -§"W-*l ^1-31-^106*206^ 
#^ ^e-S-^a] c+igsj-^ e] 129 



(54) ^<y*# M-ii ^ *tf q *l]2=^ 



£ «<S£ ft-SM^ H-ic S-ti-^ ^ °l^l *fl:2:WcHH ^ft 3 ^.SAi, ^)^>7)1^ ( a ) -§- i 0 o -fW; (b) %Q 

«:# 1 *A*1 50 *^Jf ; « (c) 31^^ 0.1 Ml*l 20 i^-Sfe fb^tt^ M"^ €-ft°J] ^ ^ 

^l, 7>^°11 ^ft ^ Al^J cfl^ ^^O] aft 95 "C^l **Al^E ^ig; l+ic AVol^o] <y^. 

3.7i* -a-*i ft^i-. 

£ l 

41)010.1 



- 1 - 



•^"^ iQ-0529363 



i. 3. $m 

5. # 7. 
. 9. -§-71 

tnj£>l S.^ 

3014. 

ft^T^-Sr *f)2: y J->?H Ufa)- ELTfl iH+^CGround Calcium Carbonate: GCC)4 iKr^CPrecipitated 
Calcium Carbonate; PCC)«S M-¥l°l 

^1*1 ^SHH €^r«^ *1|*1 AV-g-£l^ ^^-Br ^7l*H ^7M?l31 i^Sf * 

*|SKr JL471- 5tW *W A <?^« *r SI^ »3 €3-3 7l^^ls o}&Qt).. 

«r*l ^ 7 <H3 frtt*#(PCC)sl <a7rH7l3f -g-^W f^tfl«l n €<S «^^^#<a ^ 

2)^6)1^ nl^-j- ^aj o. s ,2. ^>olE( on _ site ) ^ 7 J-^ Eh^^CPCC) ^-M^S.^ ^:^-#(PCC)2l 

€7f-7r ^ €^r&#(GCC) cfl^l ^j-a^ ^^(pcc)* ^sKr 

^^Ml 3-°WHTr ^-*1 ^1^^-^-S. JL^ ^1^1 lt^rti:#*(ultrafine PCC, 70 nm ols» PVC 

t-ef^3 ^-^Hl^-1 ^^ d> o>^^ ^ais>^ ^jsfls ^>-g-sl^ PVC, «2l^-ell€, 

PE, oll^Al 3.3131 71 El- »elolliE) ^Xl ^o]l 3L ^ A}^3L 91^. 
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3+ 3^ PVC^l *3 5Ufe 3}Ji.5. -a-B^^ Sit)-. -S-71 ^V]JQ ft-tt^^r ^]7j-Aj ^^(PCC)* 

SL3. S.t$ ^H]S><^ °l]S^i(matrix)fifSl 7^ ^4^1* ^tflA|7lJi PVC nfl e t$ ^( ma trix) i-H^l ^##*] 

^7] iflj^ ^n)*)) 2| cfl 2} 0_Sl ^JU& ^ O.S. ^B)^ &t\-. %}°)^ 3.1% 7j-Oj ofl A-) *i 

7 r 3 O.S -51* vim*} 7)1* 7j- £ ^1-* s.^ ojg. Al-g-E)^ Jl-^SSf ^-^jo] jl^S)^ 2 4 c> l5L-g- ol 

^>S1 ^Al-^(p CC) ol A^jr. ojaKg. ^1#=>H^ &v\o}3_3, ^fi) ^tt^CGCOol Al~g-44. o]uJo)|te 

^r^^ ^f-, Afl3*q ^o]i aj^-£]j7 j^t).. 

ftfAS Aj-g-E)^ ^A>^^ ^ OJ £> g-S7> 7l^Aj^. Jf^i^ 7]^0]J7 ^-A^Jl^g. *-g-5]^ ^-g- 

*} ^"Hl H-i^ ^-a« ?l^r* *fl^r sJAhl 7lcH^c]-. 

<>1 ELTfl ^7>-g-o)| 44 ^xlo)] -¥-7l-t> xflTl ^-tflSj-jqjI sl^flf.^ ^^£7). ^-^Sj-Tfl ^Aj-E|tz| ^tfl 

»1 *fl*H #3*1 #7 r 4s.S ^= ^12:71 i&TVifl-^ loading ^H** tKitt^ ^^l 7fl^cl ^-2]^ ^7>G>2. 
S. «7ll 4<S ^acflal 20% ^7>^ o^ ^t,] ^7M^ Aj-g-^-g- 3711 #°J *r SI*}. 

4^ *7}-<3)£ ^Sl- jL^^sq- i^-ajol -g-^oil ^^-ol 7>^SM *°>£| 71^ °. 7 ] 

*•§-=! <H -n^-^ 4 a Jl^£» %HM7l:a 7>^-^j,]. 7 |^^ ^6)1^ y^o_s. 7icfl^u>. 

IhTj-^ S-7>7ilfe 3.7)1 ^71 S-tV^]^ ^. 7l ^.a>^| S «-^u)-. ^71 ^t]-^^ iqsiinllolE (pyrophosphate), He| 
l-elS7iSl]c>lE( tr ip 0 i y p] 10S p hate ) i E & ln]lBl-S^K|lo]E( tr imetaphosphate), Efl e e^-^^B)] M(tetrametaphosphate), 
«)7l-D)lEfi7:3llol S(hexametaphosphate) ^7]-^]^ o><g<a ne)jL -g^^olE ^.o] 0^4. nelM- -f-7l ^-a.^^. 

TV C&TS^O] ^\^}^ ^-Tj-Aj-^ ^^^1 ^Tj-^ol ^^ 7 > 9X^h 

-H-71 $7j.7, ls . fe ^v\}^3_^n}o}^ s-o] ^el^rS-^-aefloiE^aj. ^^^c,)^ PV A ^-c] oj- 

olu}. »el7l- = ^"Me fl olE(p olycarboxyla1;e )7]- 01=37 ojc! «.a>^ # o^^j. ^ «.A> 

^ <sflS7i #e)o]-a.^ei|o]E uJ-E^-aj^- o]^-s]-^ 1 n}ol3.£. a.7l o] fl-Aj-^ «.a> 0) i ol^-s)j7 ^o_uf o.l ifl7l 0.5 

^^-^-^l-g-711 i60-262,862"ll7 : l S.JL^ PVA 1-7+Tflfe *t> iso^ £?-c>u1e1- g-Aj. o>>g^ $\<%?>\t\. ^ 

efl^Tl ^^^-fll» g.A].^| S Af-g-TQ. <^1^ <a^*l^-7ll 4.54-36166, ^53-144499, *1^^H 7fl4,175,066S., 
^14,519,92031, 7)14,555,5573: ^o}M- ^ °X^v%, 50% S.^^ 

^£ ^-ir £.3L*}3L SlX-ir * ftTM-ffd] S-tl-^ 37 ]^ M.2El^ Si^ ^cf. nl^-m^ 7114,892,9025:^ ?>3^7g ^ 

711- 31&7> ^-A]-4| i OjA]-3j ^-A].^ > ^-Ol^-Aj PVA* ^ 7>-g-«l 7flAlS>Jl Si Aj-71 ^ Q & 

O] 7-l^£<2l- ^A> opgA^ ^^j. ^Bf^-^ OI4. 

€ it^-Sr *2flSl *7J- 7 1^.S.^ OH- ^ oj^Tg El-A>^( CaC03 ) ^-^ol Hlaa) ^--a. ^£(50% Dl^l")^ mr. 
^ 7fl2:« Sfl^*0> 2|^ol AJ4S. ifl-g-^S §>i SI 4. 

^t^ol o}^.jia\ 7l#^l 4711 

# Tj-^^l; ^-711^* §M47l fl^; ?J J3.571, ^-^^l S.^^ ^-g-oHAj-Sl S*7> ^^\7} ^-ifl^ 5. 

^o]| ^Slo] si 71 on tflt!: 7>1^ x$i& o>^Aj ^ a^ ^sfl-ofl tflfl ^Ajo] -f^sfjl 35.«1 95 "C47l ^Al^ 

5. <&^i& 4^1 7}ol^Sl °J4 37l# -^-Xl^ ^Al^ 4V,, ^ ^-Tj-ojj^. 5J014. 

^. ig-Tg o, a.^^. scBj. Aj- 7 ] 4A>^-^ 4^ ^ ^.Afon 7^4^ 7J0I4. 
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#7l ^-aj-fr *^S>7l fl«H, (a) « 100 (b) ^r^# 1 ifl*l 50 ^ (c) Ji-g-*} «-#*ll 0.1 

tfl^l 20 f"8=-f * X#^tt ^ £#°4* ^*t&rt. 

-& It^-fir SE^l (a) # 100 It-tt^ 1 50 f^-f I ^ Jl«-^> 0.1 ^1 20 ^ 

*flSSHf ^ (b) #7] *^-#«^| °>ol3.s.Hl^.(microbead)# ^gSM Ja^Kf- ^11- a#sRr ^#2l# 14 
2=. t# : Sr# OJ ! *fla«<H]l- *fl^-#i4. 

°M -& #^1^-711 ^ 

^a>§# q-it =^ £-#°-»£r (a) # 100 f^-f ; (b) 1 xfl^ 50 ; ^ (c) 51*7} 0.1 vfl 

*1 20 i#5}fe- ?A^r «H?J ^l}. 

5E#, #71 (b) Q^^-Sr ^7,} 3.7} 7} 0.001 4]*1 10 fm9l Q*}^ o]±7£o}^ 

5E#, #71 JtL*>q. *#4l3l « 7H^ i!:#z};#o]l cfl«l-^ 1 ifl^l 20 #^%7l- w}#a) islon, 5 10 ##%7]- Hf# 

jq*htj-. #71 5L&7-} *#^3l ^1 ^:#^:# cflHl 1 Dl»J6.S A>^-«V^ *# ^T^S} 371 7> ^7>*>^ 100 

nm^sl *#^-fr *02*'r Sl^, 50 -f^«l *#J:4» I^W 3*1-84 ^ ^^-^ 

it, #71 (c) 5L&7-} *#^ 7>s^# *MM* S#§l-Jl #f-£7> 1 iflxl 700 °U ^-7>#ol 3,000 HI 

*1 80,000^1 Jl^-7>7> H>^-a)s>4. 

^xll*} O.S. -S^§l-7>ia #71 (c) JL**} ^Nl^b c»l-3.*#(acrylic acid), "H4a.!#(methacrylic acid), iNl^tt 
(maleic acid), J f 1 S;#(fumaric acid), °1 4€-#(itaconic acid), a-®! ^-^*) c> l-a^#(a-hydroxyaci'ylic acid), 5L5.|!-# 
(crotonic acid) c>l3l <*>s] ^£#2] ^(homopolymer) °l«-3l SE^- #7l °l-3.ii#(acrylic acid), "11 4a. 

H#(methacrylic acid), ^rall^#(maleic acid), ^^#(fumaric acid), °1 B>3.#(itaconic acid), a-^1 ^-^-Al 6}a.^# 
(a-hydroxyacrylic acid), 3.3.^-#(crotonic acid) ^ <^1^ <§3)- 6}af e|olE( acry [ ates ) i p)] ej-a.^ e)] 0} e 
(methacrylates), ^a^^ul c_( ac rylamides), ^Hl^l^SCacetates), ^Hl-^llolSCcai-batnates), °1 n l i=l-#(imidazoles), 
^S^l(styrene), olll€ (ethylene), =5.*! ^(propylene) afe «1 ^«S.e>olH.( v inyl chloride)^ ^-^1-^1 i§-o) HfaV 

a- *^7V#^ ji^-71- ^-#^1, ^ ^fh#-a- ^-^171^1- oi-g-^M €#^# °d7i-#ai -g-^-a- SlliSl-JI 

i]]^ ^^.ojjaj.^ jg.-a-^|7> ^-iim S.^°fl ^si-slo-l ?J:^S1-a1?j 14^ ^#ojj^. 03^. + 

att, #71 fi#^ M-ii ^ ^-#^^r -a^-^Mi 1^^0.1 SHj-S-fr -fr^^H 95 'C^M *-€-a1^ £ ^ q-i- 

3.71^1 ^-#-^^. ^1^1-D.S. ^]7j-S)^l ^.-Cl- 7-l#^^ 0 ] O-^Sfcl-. 

#71 Hj-#^r# 4^ ^ &#°J!31 «a^> 5L7171- 50 xfl^l 80 nm^l ?H 4^"^l*>4. 

^ t^-fr (a) l- 100 ^f-Jf; l~50 ; ^ 2§4 *#^1 0.1-20 *^-sV<^ ^^-#4 KflS 

*>fe ^ (b) #71 ^°la.S.t3l^(microbead)# ^-'a^^ 131«lr«l-^ ^.-^11- ±#*>fe lt#€-# * 

#"2!j ^I2:#'ai 

#71 nHaSU)H5l Tfl^ €#«:#a.i4 ^£7>*^ ^JAS.^, -^-e| (glass), ^s^L-l^Kzirconia), ^1 s.e(zircone), 
ElEl-u|c.Ktitania) Jtfe ^1 e] c>(ceria) a>^-^ «|-r%. 

att, #71 p>«sl3S.Hl^ ^7|^- o.l 4H 3 mm°J ^^1 v}^^}. v}o]3_^u}^$) o^Tgo] #i^s. Dl^]<y7l-S. f- 
^ S>7l 4=1 -f ^=1 °>ol 3SU1 £ °J 71-31 <4 ^ £7> ^-ifl 4*1-71- *^ A l ?>4 «g 7,>3.7l # ^ 

^^=1^ -8-7] vfl^^r ElEWol- afe ^lel^l-s sl^^<H n^lasHiHt ^1^-^- ^ ^ ^.^ ^ ^ 

3] p>S. «#ol 3) ±.5)- ^2^ Xfl#^ A>-g-S>^. 3}ol «>^-a)§>cl-. 
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£M safe -8-71(9)3. ^jM3«£h 

a# £EJ(3)S1 ^Efe 500 if|X| 2000 rpm«l w^^Kr. #7l aHj: S.^(3)^ ^£7} 500 rpm H^Ta *"& H *4I 
°)1 :£JlElfe Al^ol 14^ ^Al^olas H>^^1 2000 rpm* £-A> ^-^o)] ^^.s]^ X|#£ 

H- nHaa.niE.ai- -(M©)*! £#<*n °i^ ^.^21 -f ^7> sa^i 1^4-3 «|*] &t}.. 

#(5)^1 ^ol7> ^H^-Ij- ofluixl^l db£7l- an £ zjo] o]n}S. -fMSRr ?H wf^s>31 a1#-^ -g-7l(9) 

fr 6 l3.S.al^fil 371 fe #*^s. nl ^| <y a^ §-*l]Sl-7l 4=1 -f^ WS^r ^£7 r fe*^ S-^JL^l- *3H# 
4 "a^>H7l* #-a «r $X&r. 'flfjo] ^r*Sslfe -8-71(9) xfl^^r e] eM o> s-fe ^e^s. s ^ sMS^ "l-ola3.wlE.-i- °1 

% ^ # -8-71(9) 141^^1 pJ-S ^Aj-C-1 2)^5)- ^JaJ-s) ^.fr AH-sl-^ % O] B}#Z\is}VL}, 

3l<& SHI'S, 7l-<ao)] 31?!; o>^Aj 51 AlTj; tfl^; <$?§^°} ^S}sl lE^ 95 °C^H ^-gr^l^E <a- 

*j *V l+lc Afol ^,2) <y ^ 37l a. o.*j sT-c). 

°ls> £ t^S} ^^-Slr 4JAH1 g Hljaofl* 7l7llttu>. Sf7l ^ V)SL^ -fr a.C> ^Sj-§1 ^^}7) 

7l4l€ £ Ml-8- 0 ! ^>7] 41AH1 3] Hiaofldfl ^5)^ ofqci-. 

(#^1 ofl 1) 

^ll<yefl^ -8-7KSUS ^M. 8 cm, -fe°l 12 cm, 0.5 4)<>11 100 g, l!:ti-«-#(«7loil/^Bl|olAl-, Aj-^ 

SOCAL socal 31, 70 nm) 15 g, al*^ -^^Kcfl^^/Ell^-i-Al, Aj-f-rg TPA400) 0.75 g, *1»<>1 o.3 mm°J *\3. 
5iMo> His. 50 g* 

c-1 -g-7lxfl2l 3)^ol 5 cra oi tli 3 £.0^ o]3g^7> jas>7lS 15 Al^ol 1000 rpmilS. g-ill^M * 

#7l ^-#'^1^- Honeywell ^ Microtrac X100* ^l-S-sM (.^^i^s] 1.48, 1.33, 602,^ 3 

31 «F§ ^ * ig 3-#) «a >S * «■ ^ si- Jf 31 ^ 5 oj Z7 y 54 nm ^ cK 

(-€^^1 2 i^l Al 6) 

^-Alon 2 t^aI 6fe "a-ar^sl ■g-^g- aH]S 3, 5, 10, 20 ^ 30 g^-S. €^7) jl o]^ sq ^Q-g- aJaHI i* uq-e}- ^ 
SSl^^ ol^ «a£*=g ^31- AfBll.S. 56, 60, 62, 67 « 65 nm^c>. 

(-a^ofl 7) 

«.A>on 76. Af^-SH ^Jl ^b)h}AJ-31 og_£ 7l . 5Q nm ol ^-Al^^ 100 g Al--g-S>oJjl ^ S] <2} ^Al e| 1 

* m-ej- ^l^s)gj o.^ , a£^ «4 53 nm^ch 
(#Al o4| 8) 
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-g-Aj-on 8^r lt-tl-^:#(^^-#A> o]£ 70 nm)# ^>-§-w]-jii t>)S]^ aJa]oJ| i-g- tr|-e|- ^flSElSi ^ °]<q <g £ 

^4 62nm^cK. 

M1*H 9) 

-gr^ 9tt ^^(OMIYA^I- 2.5 nm)* Aj-g-SKn. a]aH l* tr)-el- ^]2;E|^o.^ o]^ <g;£ 

34 70 ran^h 

(aJaH lO^^l 11) 

g-Aj-on 1Q ^ n ,g_ 2 Hi- 7 ] ^ 1500 ^ 2000 rpmAS -S^SjU ^1^1^ 2:3^ a|aH] 1# n)-e}- ^^£1 

Si <y£ ^r*j 34 JE.-X- 54 nm^cK 

(-MaHI 12^4 13) 

12 13^: pM3.Sul^fi] t^* 44 30 ^ 70 g AS §>$|J! °1 <2l^) -*JaH i-§- 44 t*| 

«t3 34 x>^|s. 55 ^ 56 nm$4. 

(AjAl^] 14 t^a] 15) 

^-t3r°Jj 14 i-fl^l 15^ -g-Aj-^eq 44 0.45 ^ 3 g a>^-^ji o]2]<% aJaHI i-§- 44 ^}3i^SX ^ 

^ 34 66 ^ 62 nm$4. 

(4JaH 16 44 19) 

^-Aj-on i 6 19^ -g-A]-^^ ^^3|5 ft^-ir ^HflS. 6000, 8000, 15000 ^ 30000 g/molS. A>-g-«>5|jl s 
3£r 41 AH] l* 44 <y.E ^ ^4 ^3)1^. 65j 67i 70 ^ 78 Iim ^rq-. 

(aJa]^1 20 4*1 27) 

■B~Sr«J| 20 4*1 27^: ^-Aj-^]^ S ]. 7l ^ 10 H q.B]-\+ 31-g: a]~§-4$ji a] a| <*] aJaH x-fr nq-ej- xfl^S) £ o.»| og 

3E 34 4313. 64, 56, 63, 6, 70, 54 % 66 nni5l4. 



[3E 1] 



^AIOII 






sssxu 


S»S(Mw) 


20 


T04000 


AA-MMA 


70:30 


5000 


21 


THC-F 


AA-MMA 


60:40 


4000 


22 


SY-3000A 


AA-OI-B^Oi-OiH 


70:30 


5000 


23 


SY-3000B 


AA-0|-3^0fO|H 


50:50 


5000 


24 


CONC-30 


AA-PEO 


90: 10 


4000 


25 






60:40 


4000 


26 




KBIiaj^ ¥^M-PP 


50:50 


5000 


27 






50:50 


5000 



^1 28) 

frtM 28-fr *l-§-°l o.5 mm<?l -ft-e]ulE.« o]-g-sH 2 7 a] 3 «- 4l |sl-$i:i7. o] a] <q ^34. a]aH i-fr 44 ^|2sj$Jo^ 
ojJE *3 73 nm324. 



- 6 - 



10-0529363 



(-M^H 29) 



4^0)] i$] h|-§- S ^4 ;|i§ 5 a?} sjjE-gL s.44 4 oj^. S hinmaru Enterprises^ 4# 7] 7] ^1 Dyno-mill® 
KDL-pilot# 4-§-*M 2 a] 4 &$}n\ci\ ^-A>ojj^ <y E ^ ^ 54 

(4*H 30) 

4^-Hl 14 ^4 ^jgs. 5£ |ig £. 7 }6\i ^ 0 ]s. paint shakers. 8*}?} ^4 aj-g-SM ^^!# ££1^. ^8 
14 72 ran 53 4. 

(h]51^ i) 

^ff-^r 100^4^11 Ib^^Ci^oll/^HllolAl- 4^ SOCAL socal 31) 15 g ^ ^-g- 3-li 431 °1<= (sodium 
lauryl sulfate, SLS) 1.5 g-ir 4*H1 1^ 3.44 ^o] &^t}o) n]SL £-4^ ^ 03^31 oj^^ 4 55 ^$4 

(«]3L^1 2 ifl*l 5) 

H]a #-4<9 2 5fe 43E4 ^(sulfonate) EE^r 4 all <>1H7] (sulfate group)!- i4*rfe- 4#*H(wliI°ll 2 : SDBS, 
3: DOSS, u]3Zo% 4: #elo]-3.^eflolE(A]- a Tg : disperBYK180), 5- 5-(-^-i^ : EFKA4550))* 4* 

^Jl o]fi]^ a^-g- aJaH] I* 44 xfla2£)^o.H <?3£ 4^ 14 *14|S 3.43, 3.25, 3.73 ^ 4.11 ^$4. 

(Hia<^] 6) 

4*H1 12]- ^4 711 S« *H a"Slr7l7> 44^ -g-7Hl 8 Al^^ 1000 rpm^-S. .H44^ tal^. £-4^ go <g 
SiJl «gj£fe 3.12^2^. 

(Hla^l 7) 

4 A H1 14 ^<g4 7fls.* Fisher Scientific4^ sonic dismembratorS. 30^4 «-43r 14 «la -g-#°J] 7^ ^E^- 
1.55^4 

(H13.<^1 8) 

4^-Hl l*r *11-§L» &5 ^Hl4^ UltimizerS. 8*14 44113: 14 »1H ^4 0 Jj 83 ■yjE-fe 1.71 fanSS 

sl^->ll rHfl-^^ Al^ 

aJaH] io])Ai *f|a&4 440114 10 nfl Jfsqs] ^fHrS 4 44<Sj <q 54 nm$$4. ^aH- 101H ^is^l 

*#«|* 10H11 433 ^44 jl 3^*3Kr°-ii3 -gsfe 15.2 ^1^4. 

7191 oil flfrQMm Al*j 

AJaHI loljA-] ^2:4 Sl^ojj^. 60 ° C o)]*\ l t3 W 5^4 -E.01- #0]] ^40. jg. 71-1^; £-4^3 44 6g «J 54 

nm^4. «1 a ^ 1<>1M *f|2:4 ^°J1# 60 °C°1H 1, 3 « 5*14 #4 #ofl #4°-5L 71-14 44^3 4 

4 5.7, 6.2 9J 5.5 /m43. 

AUl^JHl rfl^Ml^Aj a1^ 

AjAiofl io]]Ai ^2:^- 1-4^* 30^ *4 4-fr»lW ^-4°-!!^ o d:E# 14 58 n m5a4. u ls^l 1°H 

Ai 7fl^4 ^-ar^# 30<a 4*°1W a.«r€ «-tr^^l «£f ^4 14 27.5 /mi^4. 
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tq-SH ^J^A S «E| M. ^tgo^ IQ-A]-^ t+Iff 1 * 3.7l7l-l-l-^/.><5l^S.A-l si^o]) m^}- <a=§^, 

a.7i» -fr*!*^. 
(57) ^fl 

^ft 1. 

(a) « 100 

(b) <&#^r# 1-50 §"8=^; §2 

(c) JL&x}- 0.1-20 i«-S>Jl, -97]- 3.7l7> 50 tfl^l 80nm<?l 'tKrtir^l ^ ^ * 



2. 

afll^ SWi, -8-71 (b) iKrlt^-gr °J^> °J7> 3.7171- 0.001 tfl*l 10 fan?! lt#^# gj ^/+^o.S °] 



3. 

*Hl#°ll Si^-M, #71 (c) 31**1- *4M|te 7-> = ^-^a> a]-g-7l«- afl-^jl f^E7)- 1 iflx] 700 o]jl f^ffj^ ^-T-r^ 
«1 3,000 vfl^l 80,000?! 31«-7>oi ^.g- jpg c^g. ^j.^ uf^ ^ ^-aj-oji. 



4. 

*|3*4| 5a«H-H. (c) jL**> *#*llfe 

0 l-3.lA}-( acrylic acid ) > n]]Bl-a.*#(methacrylic acid), ^ #(maleic acid), ^plt^Kfumaric acid), °lErS# 
(itaconic acid), a-^lH.^-Alc>l-3.^Al-( a -hydroxyacrylic acid), SS^Aj r ( croton i c acid ) ^ ol^ <«o] :£..2.i§eH 
(homopolymer) Sfe °1 irir 1 ?]'*ll 

SE^r #71 ofa.*A>( acry ii c ac i d )_ DllEl-a^A]-( met hacrylic acid), tefl°-ltKmaleic acid), ^ iHKfumaric acid), °M 
^"iKitaconic acid), a-«lH.^-Alol-a.^Aj.( a _ hyclroxyacrylic acid )_ a..gSAKcrotonic acid ) w e>}3.*gt]]o]^ 
(acrylates), v$l%3.%L^o} S.( methacl - ylates ) ) f>a^6M^(aci-ylamides), <>M1 3] °1 H(acetates), 0} B. 

(carbamates), °H ^(imidazoles), ^S^l(styrene), ^ll! ^(ethylene), ESfS (propylene) JEE^r u}^W3.ty°]^ 
(vinyl chloride)^fsl 



5. 
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39 t 1 * 6. 

(a) # 100 1~50 ^*Jf ; ^ jOUfrXh 0.1-20 
» -S^H aflSSfe « 

(b) ^-^-i-ofl bI-o] ^(microbead)^ ja^fe #31 

« S«-*H=- i+Sc ^ *-tl<5« ^lau^a. 

^^S" 7. 

^16^ 5a«H^, -*7l n>«laLS.HlH.s1 -H-el(glass), *1 £3^ ^Kzirconia), *] = S-(zircone), oKtitania) 

^T 1 * 8. 
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